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Fig.1 The features of tunnel surrounding rock at the Shaping

anticline core zone (K8+527)
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Fig.3 Falling off of the primary support at crown of k8+580

section
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Fig.5 Cracking and chipping of primary support ‘at crown of
section k8+55Q
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Fig.6 Layout of the monitoring sections and testing points
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Table 1 The results of geostress test
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Fig.9 Relationship of contact pressure and construction

procedure at the verification section K8+527

Fe3 L1025 H 1 5 Wi v ()i s A8 4k, 45
LTRSS RO T TR, 2RWLT R UiE
36~51 mm Zc A7, HERE AP IS 44~61 mm Z[H] , i1
1% K SFUSCEAE 46~66 mm 2 [0] , AR E ] 2 2 J&]

*3 SFWEETTHIENE RS
Table 3 Statistics of the test results of clearance changes of

various sections

(2) Hfih & 77 W 2% T FRVEIY | SR | AR
XiF K8+559 HEAT T A 3] 33 N bl S 3 5 il e WiE | WETE F/(mm-d") | A/
FE fish F 7 S e AH B AR HE T, B 760.7 PRI 36.7 4.8 10
kPa, Wil 10 d J5 #a TR 2 ;s %F K8+527 4T T 1 K8+559 | HLE /K FUiesh | 443 7.6 11
52 d LI, 5 K ARt B AE A7 0% R 680.1 AEACHEL| dod 8.2 10
KPa, I 15 At FAGE LR 2 A8 119, MOPIL_| 428 | 30 13
(3) B2 A W K8+551 | HUEACE sk | 61.2 10.0 13
PBEACEIRS | 65.8 9.7 14
HET R UT 48.6 5.1 13
R2 SWEKIMLMBAZIPSEERKEME ST K8+543 | HEEAKEU 4k 57.0 38 12
Table 2 Statistics of the maximum contact pressure T E IRk 63.3 103 12
between primary support and surrounding rock at various BEF R UL 513 6.5 10
points of various sections K8+535 | HEE K U4k 580 87 11
- BT | HEE/KPa kk/kPa | FEAREE RIS | 61.1 95 11
[kPa |ZEHUE A HUEE 22 B AR | kAl HETH R 9T 49.4 57 14
K8+559 |760.7| 165.0 | 434.5 | 181.9 | 588.0 10 K8+527 | HEMEACE IS | 60.3 9.7 15
K8+527 |419.3| 3484 | 109.3 | 175.0 | 680.1 15 A | 62.8 10.1 15
o0p . ——TEIHE —— 7O —— TR u AR |
g00 | —— LI —— 73k 70p | |
w /,/*\./ ——
40

JEFE /kPa

-4 0 4 8 12 16 20 24 28 32 36

At 1] /d

Pl 8 36 W il (K 8+559) 122l 1 S5t T ARG R
Fig.8 Relationship of contact pressure and construction

procedure at the testing section K8+559
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The Primary Support Deformation Mechanism.and Supporting Measures for
the Tunnel across AnticlineCore Zone

GAO Meiben' LI Tianbin' ZHENG JiangeoF OWANG Baoming® MENG Lubo' REN Yang'

(1 State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, College of Environment and Civil Engineering,
Chengdu University of Technology, Chengdu 610059; 2 Sichuan Provincial Transport Department Highway Planning, Survey, Design
and Research Institute, Chengdu 610041; 3 China Railway Erju 4" Engineering Co., Ltd., Chengdu 610306)

Abstract In order to provide reference and technical support for the design and construction of the tunnel across
anticline core area, special test was conducted at the section of K8+559-K8+527 of the Zhougongshan tunnel. The
testing results show that the contact pressure at crown is larger than that of haunch and side wall af the test sections;
a contrastive analysis on the results of test sections and verification sections was carrlediout.and it was found the
contact pressure deceases somewhat, which means the scheme of “support after réleéaséy#hd increasing reserved de-
formation is effective and reasonable; tunnel deformation is governed by thé¢eological condition, unreasonable con-
struction method and combination of various adverse factors are the inducing factors; the process of deformation and
failure can be generalized as excavation—unloading—differential resilient deformation—layer separation—bend-
ing failure of the top roof as simply supported beam. The research results provide calculation parameters for theoreti-
cal analysis and also basic data for the following study, accumulating the experience for the design and construction
of super—long tunnel in complex stress condition.

Keywords Tunnelling; Anticline; Monitoring and measuring; Displacement; Mechanism; Mechanical model; Support

H5655 189 (F 5 384 87), 2019 £ 2 A HAR 175
Vol.56, No.1(Total No.384), Feb.2019




